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  In order to understand the significant role of sucrose transporter (SUT) protein 
on sucrose translocation, SoSUT1 gene overexpression on sugarcane plant through 
genetic transformation using Agrobacterium tumefaciens strain GV 3101 with two 
kinds of explant (i.e., callus and in vitro shoot) was done. This research was initiated by 
growing callus and in vitro shoot which were used as explant. Genetic transformation 
was done by infecting and co-cultivating the explants with Agrobacterium tumefaciens 
containing SoSUT1 gene construct. Transformants selection was done by incubating 
infected explants on MS medium containing hygromycin. Success of this 
transformation was measured by PCR analysis, SoSUT1 gene expression on 
transcription and translation levels, and sucrose accumulation on the transgenic sugar- 
cane plants. Meanwhile, SUT1 proteins detection was done by applying Western blot 
method using SUT1 polyclonal antibody prepared by injecting SUT1 recombinant 
protein on rabbit. 

The findings of this research indicated that in vitro shoots grow plantlets faster 
and more transgenic putative plants compared to callus explants. However, the 
transformation effectiveness of in vitro shoot explants as much as 0.4% is not 
significantly different from callus explants which is as much as 0.375%. SoSUT1 gene 
expression test on transcription level using RT-PCR method indicated SoSUT1 gene 
expression on transgenic sugarcane leaves is higher than on non-transgenic plants (wild 
type). The increasing of SoSUT1 gene expression is followed by SUT1 content 
improvement detected by Western blot method using specific SUT1 polyclonal 
antibody. This finding indicates SoSUT1 gene transformation can increase SoSUT1 
gene expression on transgenic sugarcane plant. 

The increased SoSUT1 gene expression improved sucrose translocation from 
transgenic sugarcane leaves to its stems. Sucrose content analysis using HPLC 
indicated sucrose accumulation on transgenic sugarcane stems is higher than non-
transgenic stems, either on the 3rd segment (mature internodes) or 8th segment 
(immature internodes). Likewise, fructose and glucose contents on the 3rd and 8th 
segments of transgenic sugarcane stems are higher than on non-transgenic stems. Based 
on sugarcane stem internodes topophysis, sucrose content on mature internodes is 
higher than immature internodes. In contrary, fructose and glucose content on immature 
internodes are higher than on mature internodes. It is in conformity with sucrose 
metabolism processes that fructose and glucose content decrease on mature internodes 
for maturation proces. In general, SoSUT1 gene overexpression can improve SoSUT1 
gene expression and sucrose accumulation on transgenic sugarcane stems.  
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